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(57) ABSTRACT 

The invention relates to the field of domestic network tech 
nology. The control of an appliance in the network via a 
central appliance for the network and having a display unit is 
normally simplified with the aid of user interfaces. When an 
audio-video datastream has to be transmitted between two 
network appliances, then this takes place via data links that 
are set up. There is then a close relationship between the 
connected appliances, and this requires frequent Switching 
between the user interfaces of the two appliances. For 
example, when the user interface for a CD player is displayed, 
this user interface must first of all be closed and a user inter 
face for an amplifier in the network must be started, usually by 
selection from the list of all the appliances in the network, in 
order then to set the volume for the amplifier. The aim of the 
invention is to simplify the control of Such appliances which 
are coupled to one another via a data link that has been set up. 
This is achieved by providing a field in the user interface for 
an appliance to be controlled, in which field a list of those 
appliances which maintain a connection that has been set up 
is displayed, and the user interface of that appliance is dis 
played with it. This results in a preselection from the list of all 
of the appliances in the network, allowing the desired user 
interface to be selected more quickly. 

11 Claims, 4 Drawing Sheets 
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1. 

METHOD FOR PROVIDINGA USER 
INTERFACE FOR CONTROLLING AN 
APPLIANCE IN ANETWORK OF 

DISTRIBUTED STATIONS, AS WELL ASA 
NETWORKAPPLIANCE FOR CARRYING 

OUT THE METHOD 

FIELD OF THE INVENTION 

The invention relates to the field of domestic networks, and 
relates in particular to the field of controlling appliances in a 
network, as well as to a corresponding network appliance. 

BACKGROUND OF THE INVENTION 

A domestic network is used to connect a wide range of 
appliances to one another. Appliances such as these may stem 
from the field of entertainment electronics, for example a 
television, video recorder, DVD player, satellite receiver, CD 
player, MD player, amplifier, radio, camcorder, etc. 

Recently, thought has been given not only to the network 
ing of appliances from entertainment electronics, but also 
appliances from other fields, for example conventional 
domestic appliances such as a washing machine, dishwasher, 
refrigerator, microwave oven, coffee machine, electric 
cooker, dryer, as well as domestic appliances such as heating 
control, a burglar alarm, or office communication appliances 
Such as a telephone system, personal computer, fax machine 
etc. can in principle be integrated in a domestic network. 

Industry has developed appropriate communications sys 
tems for the networking of appliances in the field of enter 
tainment electronics. This relates primarily to the networking 
of appliances with the aid of the so-called IEEE 1394 bus 
system, which allows data to be interchanged at a very high 
data rate between the individual network stations. The IEEE 
1394 interfaces, which are now in widespread use, generally 
support the specified data transmission rates of S100, S200 
and S400. In this case, S100 means a data transmission rate of 
100 Mbit/s. In a corresponding manner, S200 means 200 
Mbit/s and S400 thus means 400 Mbit/s. High data rates such 
as these occur in particular with entertainment electronics 
appliances. This is due to the fact that the typical application 
for data interchange between entertainment electronics appli 
ances is for playing back a title in the case of a video or audio 
Source, either of video film or a piece of music, and transmit 
ting the associated datastream to a further entertainment elec 
tronics appliance, which acts as a sink. Typical video sources 
are, for example, a set top box, a satellite receiver, a video 
recorder, a DVD player, a modem, a camcorder, a digital 
camera or else a personal computer. Typical audio sources 
are, for example, a CD player, a tuner/radio, a DVD player, a 
cassette player (DAT/DCC), an MD player, an MP3 player, a 
personal computer, etc. 

Sinks for a video datastream may, in particular, be: a com 
puter monitor, a television, etc. The appliances with a video 
display unit are pure sinks for video data. The following items 
may, however, also be regarded as sinks for video data: all 
recording appliances such as video recorders, which use Vari 
ous recording media. For example, this includes classical 
video recorders based on VHS or S-VHS Standard, digital 
video recorders based on the D-VHS Standard, digital video 
recorders based on DVD, in particular DVD-R, DVD+RW, 
DVD-RW and DVD-RAM technology and hard disk record 
ers which are being increasingly used in digital set top boxes. 

Sinks for audio data include, for example, an amplifier or 
digital loudspeakers, which effectively act as active boxes and 
each contain their own amplifier. As in the case of sinks for 
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2 
Video data, combination appliances also exist, however, 
which act as source and sinks for audio data, Such as CD 
recorders, audio tape recorders, cassette players (DAT/DCC), 
MP3 players, MD players, personal computers, video record 
ers, DVD recorders, etc. 

However, only the lower layers of the ISO/OSI reference 
model for data communication are specified in the IEEE 
Standard 1394. These are the physical layer, the data link 
layer and parts of the network layer as well as the transport 
layer. The higher layers of the ISO/OSI reference model are 
not specified in this Standard. 
A consortium of companies has taken over the task of 

specifying the higher layers. The corresponding system pro 
posal/standard has become known by the expression HAVi 
(Home Audio Video interoperability). The HAVii Standard 
has primarily been worked out for communication between 
entertainment electronics appliances in the domestic network 
field. It is thus possible to operate/to control the appliances in 
the network from a central appliance which is specially 
equipped for this purpose. The central appliance is generally 
equipped with a video display unit. This may therefore be, in 
particular, a television or a personal computer. The HAVi 
technology allows the network structure to be displayed on a 
display, allows one of the network appliances to be selected, 
allows a user interface to be produced for the selected appli 
ance, and then allows this appliance to be operated/con 
trolled. 

SUMMARY OF THE INVENTION 

As described in the introduction, the appliances connected 
in a domestic network are controlled via user interfaces. For 
the typical application of data transmission from a video/ 
audio source to a video/audio sink, a data link must be set up 
between the two appliances. To do this, the source appliance 
is first of all selected from a list of the appliances, the user 
interface for the source appliance must be started, the data 
link to the sink appliance must be set up, and the playback 
process must then be started. If settings then have to be made 
for the sink appliance, such as for example a change to the 
brightness in the case of an appliance with a video display 
unit, the user interface for the Source appliance must be 
ended, the sink appliance must be selected from the list of 
appliances, the user interface for the sink appliance must be 
started, and the new settings must be made on the sink appli 
ance. If a setting relating to the Source appliance is then to be 
changed once again, for example reselection of a different 
title, then the control process is similar. First of all, the user 
interface for the sink appliance must be ended, the source 
appliance must be selected from the list, the user interface for 
the source appliance must be started, and the control process 
must be carried out. The source and sink of a data link are 
frequently closely related to one another, so that it is more 
frequently necessary to change backwards and forwards 
between the user interfaces of the two appliances. Although 
appliances can be controlled relatively easily via user inter 
faces, the inventors have found, however, that the frequent 
opening and closing of user interfaces, in particular as well as 
the selection from a relatively long list of appliances, leads to 
increased control complexity, however, and they have there 
fore made it their object to simplify the control of such appli 
ances which are coupled via a connection that has been setup. 

According to the invention, this is achieved by inserting 
into the user interfaces of the appliances a field in which a list 
is displayed containing information as to which appliances in 
the network maintain a data link with the selected appliance. 
This effectively results in a preselection being made, and the 
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displayed list is very much smaller than the list of all the 
network appliances. Navigation in this list is clearer, and is 
simplified. There is no longer any need to navigate a cursor or 
a mouse cursor through a long appliance list in order to reach 
the desired appliance in the end. 

The solution according to the invention is claimed in the 
independent claims 1 and 5. Further improvements are pos 
sible by the measures described in the dependent claims. 
When a connected appliance is selected from the list of con 
nected appliances, the current user interface is closed, and the 
user interface for the selected appliance is produced, auto 
matically. There is no need to separately close the current user 
interface. 

It is also advantageous for the user interface for an appli 
ance to be set up Such that an area is provided for the listing of 
the control elements of the appliance to be controlled, and is 
designed such that the listed control elements correspond to 
corresponding keys on a remote control. 

It is likewise advantageous for a control element to be 
provided in the user interface of an appliance, which initiates 
the selection of the list of connected appliances and carries 
out hierarchical adaptation in the area for the listing of the 
control elements, so that the only control elements which are 
then visible are those which are relevant for navigation and 
selection in the list of connected appliances. This improves 
the clarity and makes control easier. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in more detail in the fol 
lowing text with reference to drawings, in which: 

FIG. 1 shows the structure of an example of a domestic 
network; 

FIG.2 shows the software elements of an HAVi-FAV appli 
ance, 

FIG. 3 shows a user interface for controlling a CD player 
(main menu); 

FIG. 4 shows the user interface of a CD player after selec 
tion of the list of connected appliances (Sub-menu); 

FIG. 5 shows a user interface for controlling an amplifier 
(main menu), and 

FIG. 6 shows the key arrangement for a commercially 
available remote control. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates an example of a structure of a domestic 
network. The reference number 10 denotes a television. The 
reference number 11 denotes a video recorder, the reference 
number 12 a satellite receiver, the reference number 13 a CD 
player (compact disk), the reference number 14 an amplifier, 
the reference number 15 an MD player (minidisk) and the 
reference number 16 a radio receiver. In the illustrated 
example, only the television 10 has a real video display unit. 
The appliances in the domestic network are therefore prefer 
ably controlled via user interfaces from the television. All the 
appliances are networked with one another via an IEEE 1394 
bus. The corresponding technology is known to those skilled 
in the art from the IEEE Standard 1394. 
The example also provides for the network appliances to be 

set up such that they are HAVi-compliant. Version 1.1 of the 
HAVispecification is now available, and is likewise known to 
those skilled in the art. The precise title is: Specification of the 
Home Audio/Video interoperability (HAVi) Architecture, 
Version 1.1, May 15, 2001. 
The HAVii Standard distinguishes between various classes 

of appliances. These are so-called Full AV Devices (FAV 
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4 
appliances), Intermediate AV Devices (IAV appliances), Base 
AV Devices (BAV appliances) and Legacy AV Devices (LAV 
appliances). Of these appliance classes, only the appliances in 
the last class, the LAV appliances, are already existing enter 
tainment electronics appliances, which are not designed in 
any way to be compliant with the HAVii Standard. No such 
appliances occur in the example of a network shown in FIG. 
1. All the other appliance types are already designed to com 
ply with the HAVi Standard. 

In this case, FAV appliances have the greatest functional 
scope and the greatest support of the HAVii Standard. The 
particular feature of FAV appliances is that they provide a 
runtime environment for JAVA byte code. This allows an FAV 
appliance to load JAVA byte code from other appliances, and 
thus to create an extended capability for controlling it. The 
television 10 in the domestic network shown in FIG. 1 is an 
HAVi-FAV appliance. 
The class of IAV appliances is characterized by a restricted 

functional scope and limited resource capabilities. They do 
not offer a runtime environment for JAVA byte code and can 
therefore not be used as a controller for any one of the other 
appliances in the domestic network. However, they can Sup 
port predefined functions of specific appliances and can 
therefore also control appliances in the domestic network to a 
restricted extent. In the domestic network illustrated in FIG. 
1, the video recorder 11 and the satellite receiver 12 are in the 
form of IAV appliances. 
The BAV appliances offer even less functional scope and 

do not have a complete HAVistack. They cannot themselves 
control other appliances in the domestic network, but are 
controlled by FAV and IAV appliances. In the example in FIG. 
1, the other appliances comprising the CD player 13, the 
amplifier 14, the MD player 15 and the radio 16 are in the 
form of BAV appliances. 

FIG.2 shows the software elements of an HAVi-FAV appli 
ance. These are an event manager EMGR, a registry REG, a 
DCM manager, DCMMGR, a resource manager RMGR, a 
stream manager SMGR, a messaging system MSYS and a 
communication media manager CMM. A further IEEE 1394 
component is also shown underneath the Software component 
CMM in FIG. 2. However, this should not necessarily be 
regarded as being an HAVi Software component. This is only 
intended to indicate that each appliance also in fact has an 
interface for the IEEE 1394 bus protocol. However, nowa 
days, the IEEE 1394 bus protocol is normally implemented in 
hardware with the aid of a 1394 physical layer IC and a 1394 
data link layer IC. This component is therefore shown sepa 
rately from the other software components, by means of a 
dashed line. 

The software components which are listed in FIG. 2 are all 
known from the HAVii Standard and will therefore not be 
explained in any more detail in the following text. 
The television 10 also has a further software component— 

the so-called user interface UI. This corresponds to an appli 
cation program which controls the screen layers in accor 
dance with commands entered by the user and also passes on 
the associated messages via the messaging system MSYS to 
other appliances or to the DCM or to an FCM for that par 
ticular appliance. An appliance comprises a DCM and one or 
more FCMs. In this case, DCM stands for device control 
module, and forms an interface for controlling general appli 
ance functions. FCMs (functional component modules) form 
an interface for controlling specific appliance components. 

Specific FCM functionalities are already predefined in the 
HAVii Standard. These area tuner FCM, a VCR FCM, a clock 
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FCM, a camera FCM, an AV disk FCM, an amplifier FCM, a 
display FCM, an AV display FCM, a modem FCManda WEB 
proxy FCM. 
An AV display FCM is accordingly implemented in the 

television 10. A VCR FCM is implemented in the video 
recorder 11. A tuner FCM is implemented in the satellite 
receiver 12. An AV disk FCM is incorporated in the CD player 
13, an amplifier FCM is integrated in the amplifier 14, an AV 
disk FCM is likewise implemented in the MD player 15, and 
a tuner FCM is in turn implemented in the radio 16. 

FIG. 3 now shows the configuration of the user interface 
(main menu) for controlling the CD player 13. The main 
menu is laid out such that the major control elements for a CD 
player are listed symbolically in an area which is annotated by 
the reference number 20. These therefore relate in particular 
to replay, Stop, pause, backward search, forward search. How 
ever, a number of additional control elements are likewise 
also listed. The index +/- keys allow the various titles on the 
inserted CD to be selected. The left key of the cursor control 
keys allows the menu to be masked out. However, in this case, 
it has not yet been closed correctly and can be overlaid again 
by pushing any key. The right key is used to enter the list of 
connected appliances, and this will be explained in more 
detail in the following text. The red colored key can be used to 
completely close the displayed menu. The green colored key 
is used to select the menu for setting up a new data link. The 
yellow colored key is used to select a menu item where 
appliance information relating to the CD player is output. 
These include, for example, the model, the year of manufac 
ture, the playback options that are available, the programming 
option, etc. The blue colored key which is also shown, is used 
to call up a menu relating to the media information, that is to 
say this provides the list of the titles, title length and so on 
recorded on the CD. 
The reference number 22 denotes an area of the user inter 

face in which a list of the connected appliances is displayed. 
In the example, the CD player is connected both to the ampli 
fier 14 and to the MD player 15. The specific application 
concealed behind this is that the piece of music being played 
back from the CD player is output via the amplifier to the 
loudspeakers while, however, the title which is being played 
back is at the same time recorded in the MD player 15. 

The further area 21 of the user interface is reserved for 
outputting status information, where the current operating 
mode is displayed. In the illustrated example, the operating 
mode is the playback mode, with the fifth title on the CD 
being played back, whose playing time is currently 1 minute 
32 seconds. 

Finally, the reference number 23 also denotes an area in 
which the time, the data and the day of the week are displayed. 

In order to configure the list of connected appliances 22, 
the user interface UI for the appliance which is currently to be 
controlled registers with the event manager in order to receive 
connection events. When a connection is now set up or 
cleared in the network, the user interface UI of the appliance 
which is currently to be controlled is informed and a check is 
carried out to determine whether it is itself a source or a sink 
for the connection which has been set up or cleared. If this is 
the case, the appliance at the other end of the connection is 
entered in the list of connected appliances, or is deleted from 
it. 

FIG. 4 now shows the user interface of the CD player 13 
after selection of the list of the connected appliances with the 
aid of the right key on the remote control. As shown in FIG.4, 
the position at which the cursor/mouse cursor is located is 
emphasized in the area to indicate the list of connected appli 
ances 22. FIG. 4 uses a Surrounding line to show that the 
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6 
cursor is currently positioned on the amplifier. If the user 
wishes to select the MD player 15 rather than the amplifier, 
then he must first of all push the down key on the remote 
control to move the cursor/mouse cursor to the next entry in 
the list of connected appliances. Only the navigation keys 
up/down as well as the selection key OK and a back key in the 
form of the left key are shown in the area 20 in FIG.4, in order 
to indicate the control elements. This is a so-called Sub-menu 
which is intended for navigation within the list of connected 
appliances. Once the user has moved the cursor/mouse cursor 
to the desired appliance, he will have to start the user interface 
for the appliance selected in this way, by pushing the selection 
key. After pushing the selection key, the user interface for the 
CD player is closed, and the user interface for the selected 
appliance is started instead. 
As an example, FIG. 5 shows the user interface for the 

amplifier, which was selected prior to this from the list of 
connected appliances, by pushing the selection key. This 
shows the main menu for controlling the amplifier. In addition 
to the up and down volume keys in the area 20 for the control 
elements for the amplifier, the mask out menu (left key), 
connected appliances (right key), close menu (red key), new 
connection (green key) and audio settings (yellow key) keys 
are listed. After pushing this key, a Sub-menu is overlaid, in 
which various parameters of the amplifier can be set. These 
include, for example, balance, base setting, treble setting, 
Volume, equalizer setting, etc. 
As is illustrated in FIG. 5, matching is carried out in the 

area 22 for the list of connected appliances. This is because 
the amplifier 14 only has a data link to the CD player 13. In a 
corresponding manner, the list of connected appliances 
shows only the CD player 13. 
Once the setting for the amplifier 14 has been updated, for 

example by changing the Volume, it is possible to change back 
to the menu for the CD player 13 by using the right key to 
select the list of connected appliances and by selecting the 
user interface for the CD player by pushing the OK key. 

FIG. 6 also shows the arrangement of the keys on a com 
mercially available remote control. In addition to the num 
bered keys and the colored keys, the remote control also has 
the left, right, up, down cursor control keys, and the selection 
key OK. Furthermore, the specific keys are provided for con 
trolling a DVD or CD player, or a video recorder. These are 
playback, backward search, forward search, Stop, pause and 
record. An arrangement with a toggle key is provided for 
Volume adjustment, and likewise for program selection. Fur 
ther keys relate to the selection of a CD/DVD player, a video 
recorder, a television, and a specific key for calling the respec 
tive main menu and ending it. The conventional AV key for 
switching between the video sources and the key for switch 
ing between standby and normal operation are likewise pro 
vided. 
The invention is not restricted to the exemplary embodi 

ment described here. In addition to entertainment electronics 
appliances, further appliances in a different category may 
also be included in the network. Some of these have already 
been mentioned in the introduction and relate to “white 
goods' appliances and other electronic appliances which are 
used for domestic purposes. 
The network is also not necessarily based on interchanging 

data via an IEEE 1394 bus. Other possible bus standards are, 
for example, Ethernet, Token ring, Power Line Communica 
tion, wire-free communication, for example based on Hiper 
Lan/2, or IEEE 802.11x. The higher data interchange layers 
need not necessarily be configured in accordance with the 
HAVi system. Other communications systems may be used 
here, for example OSGI, UPnP or Jini. 
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What is claimed is: 
1. A method for providing user interfaces in a network of 

distributed appliances, the method comprising steps of: 
providing a first user interface for an appliance to be con 

trolled, the first user interface including a first set of 
control elements for the appliance to be controlled and a 
first list of the appliances in the network which maintain 
a registered data link which has been set up with the 
appliance to be controlled; 

enabling user selection of the first list 
providing a second user interface for the appliance to be 

controlled in response to the user selection of the first 
list, the second user interface including the first list and 
a second set of control elements for the appliance to be 
controlled different from the first set of control ele 
ments; 

enabling user selection of one of the appliances from the 
first list in the second user interface; and 

providing a third user interface with control elements for 
the selected appliance in response to the user selection of 
the appliance, the third user interface including a second 
list of one or more of the appliances in the network 
which maintain a registered data link which has been set 
up with the selected appliance. 

2. The method as claimed in claim 1, wherein, when one of 
the appliances is selected from the first list in the second user 
interface, the second user interface is ended and the third user 
interface replaces the second user interface. 

3. The method as claimed in claim 1, wherein the control 
elements in the third user interface correspond to keys on a 
remote control. 

4. The method as claimed in claim 1, wherein the first, 
second and third user interfaces each include an area for 
displaying status information including an operating mode. 

5. The method as claimed in claim 1, wherein the control 
elements in the third user interface further include a control 
element which enables navigation in the second list. 

6. A network appliance connected in a network of distrib 
uted appliances, the network appliance comprising: 

a control module for controlling functions of the network 
appliance, wherein the network appliance is capable of 
performing functions including: 
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8 
providing a first user interface for an appliance to be con 

trolled, the first user interface including a first set of 
control elements for the appliance to be controlled and a 
first list of the appliances in the network which maintain 
a registered data link which has been set up with the 
appliance to be controlled; 

enabling user selection of the first list; 
providing a second user interface for the appliance to be 

controlled in response to the user selection of the first 
list, the second user interface including the first list and 
a second set of control elements for the appliance to be 
controlled different from the first set of control ele 
ments; 

enabling user selection of one of the appliances from the 
first list in the second user interface; and 

providing a third user interface with control elements for 
the selected appliance in response to the user selection of 
the appliance, the third user interface including a second 
list of one or more of the appliances in the network 
which maintain a registered data link which has been set 
up with the selected appliance. 

7. The network appliance as claimed in claim 6, wherein, 
when one of the appliances is selected from the first list in the 
second user interface, the second user interface is ended and 
the third user interface replaces the second user interface. 

8. The network appliance as claimed in claim 6, wherein 
the control elements in the third user interface correspond to 
keys on a remote control. 

9. The network appliance as claimed in claim 6, wherein 
the first, second and third user interfaces each include an area 
for displaying status information including an operating 
mode. 

10. The network appliance as claimed in claim 6, wherein 
the control elements in the third user interface further include 
a control element which enables navigation in the second list. 

11. The network appliance as claimed in claim 6, wherein 
the network appliance is designed in accordance with the 
HAVii Standard. 


